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- National-wide 100Gbps National Research Network

I e - 17 Domestic GigaPoPs, 4 International GigaPoPs

KRLIGHT POP - 100G upgrade for international network: Seattle, Hong Kong
- New GigaPoP in Korea: Chuncheon

- User: about 200 national research institutes, universities etc.
- National-wide SDN-WAN deployment and development




KiSTi Global Research Network & Collaboration

Europe

> (Swiss) CERN LHC
> (France) ITER Grid
> JIVE: European VLBI Network]
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Medical Korean wave L Hong Kong

Afriea Asi@Connect/SINET/CSTNET/CERNETMou ) North America

A > (USA) NOAA (Ocean.-Atmos.
> HartRao (Hartebeesthoek Radio South-East/Middle Asia b (USA) NASA (AcroSpace)
Astronomy Observatory)

> SAAO (South Africa Astro-Obser.) D> (Japan) KEK Bell Experiment > (CANADA) M'CGi“ University
- KMTNet (KASI) D> (Asia) CERN Tier2/3 Center — GBRAIN project
D> (South Africa) SKA (Square > APEC, ASEAN Climate Center > (USA) NERSC/BNL

Kilometre Array) > (Japan) TEMDEC MediScience > (USA) Stanley institute : NGS
> (Korea) NFRI KSTAR > (USA) LIGO Experiment
> East Asia VLBI network > (CANADA) ICGC Genome

100G(+10G)

Oceania

> (Autra.) SKA (Square Kilometr
Array) and SKA Pathfinder
> (Austra.) CSRIR/ATNF
> (Austra.) SSO KMTNet
(KASI Alien Planetary System)
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South America

> (Chille) CTIO KMTNet
(KASI Alien Planetary System)

> (Chille) GMT (Giant Magellan
Telescope)

> (Chille) LSST (Large Synoptic
Survey Telescope)
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ScienceDMZ for Data Intensive Science CIOfE| O B4/ KIST)
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Data path is a very complicated
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GEANT Data Transfer Node Sey

Vincenzo Capone

Head of Research Engagement and Support

YOS T The BigData Express Project (BDE) e Lp:‘ff:f”s:z‘:n” .. /‘
USCENIC US/ESNET US/Fermilab US/NCAR Europe/GEANT
PRP Proejct, connecting ESNet connecting DTN as a Service for ESNet trying to integrate EU_ trying to Implement
Science Big Data sources Supercomputers with BigData Express(iCAIR) ScienceDMZ to NCAR RDA ScienceDMZ on GEANT

with ScienceDMZ (Calit2) ~ ScienceDMZ (ESNet) (ESNet) (GEANT)
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NSF CC*DNI Grant

: : uw’ Y Pacific Research Platform $5M 10/2015-10/2020
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« 50 Researchers from 15 Campuses
« 32 IT/Network Organization Leaders
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Via CENIC/Pacific Wave, Internet2, and International Links
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KISTI ScienceDMZs

« KISTIl's ScienceDMZ Deployment
— Last-mile connection of DTNs with SDN/L3 connection in KISTI/KREONET
* 100G : International & Giant Group Research & Study
* 10~40G : Domestic Scientific Research Group / ~1G : Normal User (Fionette)
— GPU and Alveo U200 (FPGA) based DTN for PRP and Domestic
— Participated in 1st PRP Workshop since 2015 & 1st NRP Workshop since 2017

« ScienceDMZ Deployment in Korea

— Domestic activity
» Focus on Data-Intensive Science Research Group in KREONET
« Examples : K*GENOME, GENOME RDC, LSST, HEP(CMS, ALICE), SDO, HPC,
GSDC, KSTAR, KBSI TEM, eKVN etc.

« Especially, 100Gbps lastmile connection provided to KASI: eKVN(Korea VLBI
network) and LSST and NFRI: KSTAR/ITER

« KISTI's 5t Generation New Supercomputer (25.7Pflops) with DTN Cluster
— International

 Participate in PRP, NRP, APRP

» Asian PRP : ScienceDMZ deployment with APAN members

« Collaboration with ‘Peta Scale DTN Project’




R&E Together: Building Al Platform on big data

Building the community
of R&E together project
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« 30 Science DMZ Sites are ready to service (expanding to 50 Sites until 2020)

- HEP, Climate Change & Weather forcasting, Astronomy, Fusion Energy, Genomics, Supercomputing, etc
- Maintain Green Level Throughput Performance by monitoring PerfSONAR MaDDash
- Seoul(13), Daejeon(6), Busan(5), Gwangju(2), Ochang(1), Jeju(1), Sejong(1), Ulsan(1)

30 ScienceDMZ Sites in Korea

Interantional Connection
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KiSTi KREOENT Astronomy Research Group

Instntute/Umversnty

- KASI, Ulsan Univ., Yeonsei
Univ., KIAS, Chungbuk Univ.
- SDO, SDSS, KVN, KMTNET

“ Korea VLBI Network -
) “ (Radio Telescope :
- Between Radio Telescope : | fereEn [ o0
10/40/100G , v
- Data Center(Daejeon): 100G il —
- SDO Data Center: 10G S A=
- KMTNET 10G - Tmy.
Solar Dynamic
Observatory(SDO)
T — . -~ % R ;
- eKVN Data Transfer (3 Radio - : I 2. S ' athfinder
Telescope, Yeonsei Univ.

Tamra Univ. Ulsan Univ.)
- Collaboration with global
radio telescope in Chile,
Australia, EU, and US
- SKA Pathfinder Project )
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- SNU, Korea Univ., Sejong Univ.,
GSDC/KISTI, KNU, UOS, Busan
Univ., Youngkwang Nuclear
Generating Station, Hanyang
Univ., Soongsil Univ.

- CMS, ALICE

\

Network Resource

echnolog ’._/&-—
—

]

- LHCOPN (10G/GSDC-CERN) v
- LHCONE (VRF)
- Youngkwang Nudear Generating ‘

Station Detector (10G)
- GRID Computing (KNU/10G)

J

- WLCG Data Transfer among Tier
0-Tier1-Tier2-Tier3

- KEK Belle Collaboration

- CMS & ALICE Collaboration

- BNL STAR Project (Busan Univ.)

7
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)L KREONET Weather Forecast & Climate Changes Research Group

N

- KMA, KMA Supercomputing
Center(Ochang), Busan
Univ., PKNU, KBS Disaster
Broadcating Center, KAERI,
APEC Climate Center

Network Resource
/Technology

- KMA Supercomputing Center (10G)
- APCC, Busan Univ., PKNU

- KMA(HQ)-Weather Group of R - .
R.O.K Air Force(1G) KBS Disaster

|- KBS Disaster Broadcasting(1G) ' Broadcasting Data
transfer

|

7

J

- Collection global climate
data and weather
forecasting

- Development of new “= -~~~ I Long Term forecast based on Big data

weather forecast model

b
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- SNU Hospital, Kangbook SNU
Hospital, lwa Univ. Hospital,
Seoul Health College, SNU,
SNU-CMI, NCC, KOBIC, CODA,
Hanyang Univ, UNIST,

___Soongsil Univ. )
Network Resource
/Technolog

4 N\

- SNU CMI (10G)

- QKD network (CODA-KOBIC)
- ICGC-PCWAG Data Storage
and Distribution

(G
m .

- nGenome data transfer

- Patients Privacy Protect and

sharing environment

- TB Genome data transfer to
. RDC
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KREONET Biomedical Science and Genomics Research Group
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Online Analysis for
Genome data
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st KREONET Fusion Energy Research Group CHOfE! N B4V KISTI

-
Institute/University
3\

KSTAR/ITER, NFRI(Nation
Fusion Research Institute)

\\
Network Resource

/Technolog
- N

KSTAR (100G)
100G perfSONAR/DTN

ECE/ADDIOS o KSTAR 100G R&D
Bigdata Express L Iy

\. J/

ﬁ \

- Big data transfer from KSTAR
to NERSC/ORNL/PPPL/General
Atomics, US

- Real time remote data

| analysis

KSTAR Operation

15



KISTH KREONET TEM based Basic Science Research Group

Ora sccponn Tarater Deta vicrage
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- Bio-HVEM/TEM - .
(Transmission Electron

Microscope), KBSI
- GSDC(Global Science Data

Hub Center), KISTI @ ™
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- Bio-HVEM/TEM, KBSI (10G) i -
- GSDC, KISTI (10G) Electron microscope 8 L : : '
- Science DMZ /Ochang :

- Data Storaging

\. J/

Y

- Remote access and remote
observation

- Experiment/Observation
data transfer

\. J/
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g
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TEM-GSDC Large scale data
transfer architecture based on
ScienceDMZ

Electron microscope
Experiment/Data
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